Electroacupuncture ameliorates spatial learning and memory impairment via attenuating NOX2-related oxidative stress in a rat model of Alzheimer's disease induced by Aβ1-42.
Alzheimer's disease (AD) is a chronic neurodegenerative disorder characterized by progressive deterioration of cognition and memory, in which oxidative stress has been played a crucial role in the pathology of AD. Electroacupuncture (EA) is a widely used therapy based on traditional acupuncture combined with modern electrotherapy in Asia. The present study aimed to determine the effects of EA treatment on spatial learning and memory impairment, and to elucidate the status of NOX2-related oxidative stress in a rat model of Alzheimer's disease induced by Beta-amyloid1-42 (Aβ1-42). Fifty-six adult female Sprague-Dawley (SD) rats were randomly divided into four groups: sham, sham+EA, AD and AD+EA. The rats in Sham+EA and AD+EA groups were respectively administrated EA treatment at Baihui and yongquan acupoints, once a day for 30 min, lasting for 28 days. The spatial learning and memory functions were assessed by Morris water maze (MWM) test. The activities of total antioxidant capacity (T-AOC), reactive oxygen species (ROS), malondialdehyde (MDA) and 8-hydroxy-2-deoxyguanosine (8-OH-dG) were evaluated. Moreover, the neuronal injury was detected by Nissl staining. Meanwhile, the NeuN expression was examined in the hippocampus, the expression levels of Nicotinamide adenine dinucleotide phosphate (NADPH)-oxidase2(NOX2) was detected by immunofluorescence staining and western blot. The results showed that EA treatment significantly improved spatial learning and memory impairment in rats induced by Aβ1-42. Concomitantly, EA treatment markedly restored T-AOC and attenuated the abnormal increase in levels of ROS, MDA and 8-OH-dG in the hippocampus of the AD rats. More notably, EA treatment also effectively ameliorated neuronal injury and counteracted the aberrant increase of NOX2 levels in the hippocampus of AD rats. Our findings suggested that EA is a potential strategy for the treatment of AD, and the possible mechanism is associated with the alleviation of neuronal injury and inhibition of NOX2-related oxidative stress.